The objective of this paper is to contribute a clear understanding of TQM & SIX SIGMA are helpful to the organizations to achieve the success in terms of quality. This paper contains the approaches of SIX SIGMA are DMAIC & DMADV. The main aim of this paper is to look at TQM & SIX SIGMA history, definition, importance and the contribution in an Industry and explains the strengths, differences and weaknesses/deficiencies of TQM & SIX SIGMA and also discussed their distinctive characteristics and similarities.
INTRODUCTION
The concept of TQM has dominated the management scene for some decades. Many organisations all over the world have tried to use TQM to achieve increased competitiveness and improved financial results. Some organisations have succeeded. For instance, quality award recipients show better financial results than comparable ‗average companies'; see Hendricks and Singhal (1997) and Eriksson and Hansson (2003) . However, without doubt, many organisations have also failed; see e.g., discussions in Allen and Kilmann (2001), Brah et al. (2002) and Cao et al. (2000) . Although there are several reasons for these mixed results, the failures have tarnished the TQM star and have intensified the search for new and efficient means of navigating the increasing competitiveness of a borderless world. Six Sigma and other concepts, have grown in popularity and many organisations have shifted their strategies and practices towards these concepts. That view is supported by Pande et al. (2000) , who assert that -TQM is less visible now than in the early 1990s due to problems including lack of integration, leadership apathy, a fuzzy concept, unclear quality goals and a failure to break down internal barriers‖ and conclude that Six Sigma can overcome these deficiencies, stating that Six Sigma's expansion heralds a ‗rebirth' of the quality movement. Furthermore, Harry (2000) claims that -Six Sigma represents a new holistic, multidimensional systems approach to quality that replaces the ‗form, fit and function' specification of the past‖ and the Financial Times wrote in October 1997 that -Six Sigma is a program aimed at the near elimination of defects from every product, process, and transaction‖. In the list of books at ASQ Quality Press, probably the largest book store in the world on quality literature, we found 73 books with Six Sigma included in the title (August 2005) but just seven with TQM. On the other hand, USA Today wrote on July 21, 1998: -Today, depending on whom you listen to, Six Sigma is either a revolution slashing trillions of dollars from corporate inefficiency, or it is the most maddening management fad yet devised to keep front-line workers too busy collecting data to do their jobs.‖ Whatever the truth is, it seems important to reflect on the reasons for this development, and try to dissect the TQM and Six Sigma concepts and analyze their composition. What is true and what is not? Are TQM and Six Sigma in fact two sides of the same coin -two versions of the same dish? We will scrutinize the two concepts, compare them and present some reflections related to this issue.
TOTAL QUALITY MANAGEMENT (TQM):
TQM is a systems approach to management that aims to enhance value to customer by designing and continually improving organizational processes and systems. It provides a new vision for management leadership. It places customers as principal focal point and redefines quality as customer satisfaction. TQM relies on fact-based decision-making. TQM is a broad-based approach used by world class companies to achieve organizational excellence, the highest weighted category of all the quality and excellence awards (Oakland, 2001 ). Most of the researchers agree that TQM is a useful philosophy for management if properly planned and implemented (Black and Porter, 1996; Flynn and Saladin, 2006) . It has been proposed that if TQM is used properly and fully integrated into the business, this approach will help any organization deliver its goals, targets and strategy (Oakland, 2001 ). According to Lundquist (1995) , TQM implementation is based on three core elements:
The TQM philosophy that comprises a set of TQM principles;
The organizational culture -the present and desired state of culture that will be reached when the TQM philosophy is realized; and The implementation strategy -the approach to realizing the philosophy that will specifically include the activities to identify and offset TQM implementation barriers.
The competing value framework (CVF) proposed and tested by Denison and Spreitzer (1991) has been selected to identify types of organizational culture and explore underlying dynamics of culture in terms of TQM practices being supported by type of culture. (Feigenbaum, 1991 ) (see Figure 2) . The method of improving the quality by extracting faulty components became more cost-effective with the introduction of statistical measures which can mainly be traced back to Shewart who introduced the difference between chance-cause and assignable-cause origins of variations and developed the quality control chart (Shewhart, 1980) . TQM is defined by Feigenbaum as both a philosophy and a set of guiding principles that represent the foundation of a continuously improving organization. It is the application of quantitative methods and involvement of people to improve all the processes within an organization and to exceed customer needs.
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Historical evolution of quality methods (Feigenbaum, 1991) Deming advocated that all managers need to have what he called a System of Profound Knowledge (SPK) (Deming, 1986) . After being invited to Japan, Deming introduced SPK in the late 1940s and early 1950s where he also visited Toyota and taught his 14 key principles for management (Deming, 1986) . It needs to be noted that the established problem solving process called PDCA cycle can also be traced back to Shewart and Deming.
The quality movement has a long history. Often, its development is described in terms of a four phase model consisting of quality inspection, quality control, quality assurance and (total) Quality Management; see Bergman and Klefsjö (2003) , Dale (1999) and Kanji and Ascher (1993) . However other, maybe more realistic, descriptions of the development can also be found. One of these is using two schools of thought, called the Deterministic School of Thought and the Continuous Improvement School of Thought; see Kroslid (1999) . The origin of the name TQM is, by the way, disputed; discussions can be found in Martinez-Lorente et al.
(1998) and Bergman and Klefsjö (2003) .
In recent years some definitions with a system emphasis have been suggested. These are based on a kernel of core values that seems to have converged (Sila and Ebrahimpour, 2002) . One of these definitions is from Hellsten and Klefsjö (2000) , who define TQM -as a continuously evolving management system consisting of values, methodologies and tools, the aim of which is to increase external and internal customer satisfaction with a reduced amount of resources‖, see Figure 3 . They argue that the methodologies (or -ways to work consisting of a sequence of activities‖) and tools (that is, -more concrete diagrams or matrices, sometimes with a statistical base‖) should consequently and continuously be chosen to support the values to be part of the culture. The three units together form in that way the whole.
Figure 3: Total Quality Management (TQM) seen as a management system consisting of values, methodologies and tools. The methodologies and tools in the figure are just examples and not a complete list
Although the system view is not always as clear as in Hellsten and Klefsjö (2000) , many definitions of TQM of today contain the ingredient values (sometimes called core values, principles or cornerstones as well) and ways to work (also called methods, methodologies or techniques). TQM can, in most descriptions, be characterized by a number of values, illustrating how we should act in our profession. These focus on the six values mentioned in Figure 3 i.e., on continuous improvements, fact based decisions, participation of all the staff, process focus and, last but not least, a customer perspective in what we do. TQM is also seen as permeating the entire organization. Another characteristic of TQM is that it encompasses all the organization, and preferably suppliers and customers as well. Tobin (1990) has stated that TQM is a totally integrated programme for gaining competitive advantages by continuously improving every facet of organizational culture. Around 1980 Robert Galvin, at that time CEO at Motorola, realized the importance of working systematically with variance reduction as the Japanese had done for a prolonged period (Bergman and Klefsjö, 2003) . Together with Bill Smith, Mikel Harry and Richard Schroeder, he created an improvement program that was given the name Six Sigma. According to Basu (2004) , Bill Smith came up with the idea of -inserting hard-nosed statistics into the blurred philosophy of quality‖. The program was inspired by Japanese work, but also strongly influenced by Juran's thoughts. Due to Six Sigma, Motorola managed to reduce their costs and variation in many processes and were an inaugural winner of America's Malcolm Baldrige National Quality Award in 1988. They reported a profit from the program of USD 700 million for 1991 alone (Bergman and Klefsjö, 2003 
SIX SIGMA:
Six Sigma was started in Motorola by engineer Bill Smith in the late 1980s in order to address the company's chronic problems of meeting customer expectations in a cost-effective manner.
Within improvement projects quality problems were systematically analyzed at the front end of the process and continued throughout the manufacturing process using four phases (Measure, Analyse, Improve, Control). Jack Welch, the CEO of GE applied this program across all of GE integrating training of Six Sigma into the promotion structure. GE added an extra phase to define and manage improvement projects. Therefore the Six Sigma methodology offers an organizational structure where certified experts (Master black belts, black belts and green belts) lead the improvement projects. According to Kedar et al. Six Sigma gives clear change of structure and is much more orientated on fast and tangible results in comparison with TQM, TPM, and Lean (Kedar et al., 2008) . Hereby the main focus lies in the elimination of variation in processes in order to achieve immediate cost savings. Näslund concludes that Six Sigma is a further development of TQM. He found similarities in the problem solving process (Deming wheel and DMAIC cycle), the importance of top management commitment, the necessary employee involvement, and in statistical methods (Näslund, 2008 ).
SIX SIGMA OBJECTIVE:
The primary objective of the Six Sigma methodology is the implementation of a measurement based strategy, which focuses on process and sub-processes improvement through the application of Six Sigma best practice such as DMAIC and DMADV. The Six Sigma DMAIC (Define, Measure, Analyze, Improve, Control) method is applied for improving existing processes and looking for incremental improvement. The Six Sigma DMADV (Define, Measure, Analyze, Design, Verify) is applied for developing new processes or products at Six Sigma quality levels. It can also be employed if a current process requires more than just incremental improvement. According to the Six Sigma Academy, companies save approximately $230,000 per project by applying Six Sigma concept. General Electric, for example, one of the most successful companies implementing Six Sigma, has estimated benefits on the order of $10 billion during the first five years of implementation. GE first began Six Sigma in 1995 after Motorola and Allied Signal 
SIX SIGMA'S DMAIC AND DMADV APPROACHES:
Like many organizations, those making use of Six Sigma typically have exceptional human capital. Not all organizations peopled by exceptional personnel achieve excellent results, however. What sets Six Sigma organizations apart from others is application of a structured knowledge-acquisition / problemsolving approach known as DMAIC, an acronym that represents -Define-Measure-Analyze-Improve-Control‖ or its design methodology for new processes -Design for Six Sigma with its associated Define-Measure-Analyze-Design-Verify (DMADV) approach that creates synergy between genius and quality that is characterized by superior ideas proved to be so by superior results in areas of strategic import. Included among those results in Six Sigma organizations is superior financial performance. That this is central to Six Sigma can be verified by examination of quality within the context of the value proposition wherein Six Sigma regards quality as a state in which value entitlement is realized for the customer and provider in all aspects of the business relationship and is highest when costs are at their absolute lowest for producer and consumer alike. Six Sigma provides maximum value to organizations in the form of increased profits and maximum value to the customer in the forms of high product and service quality at the lowest possible cost (Harry and Schroeder, 2000) . Effectively, DMAIC is a highly data-driven, fact-based application of the scientific method of inquiry that emphasizes discernment and implementation of the so-called -voice of the customer‖ (VOC) as related to processes, products and services that create value both for the producer and the consumer. Given Six Sigma's core value for data-driven decision-making, it should not surprise the reader to learn that exceptionally effective methods for discerning the VOC exist. This critical effort is key to DMAIC's first phase -the Define phase -with other steps including problem definition and development of a charter for the Six Sigma team. Applied systematically and strategically DMAIC produces bottom-line results superior to those achieved through other approaches.
In process improvement applications of Six Sigma the focus is trained on identification and implementation of targeted solutions. In this context DMAIC is applied as follows:
• Define the problem and customer requirements.
• Measure defect rates and document the process in its current incarnation.
• Analyze process data and determine the capability of the process.
• Improve the process and remove defect causes.
• Control process performance and ensure that defects do not recur. In contrast, applications of Six Sigma that focus on the design or redesign or products and services and their enabling processes so that from the beginning customer needs and expectations are fulfilled are known as Design for Six Sigma (DFSS). The focal aim of DFSS is to create designs that are resource efficient, capable of exceptionally high yields, and are robust to process variations. This aim produces a recasting of DMAIC that can be aptly characterized as Define-Measure-Analyze-Design-Verify (DMADV) and described as follows.
• Define customer requirements and goals for the process, product or service.
• Measure and match performance to customer requirements.
• Analyze and assess the design for the process, product or service.
• Design and implement the array of new processes required for the new process, product or service.
• Verify results and maintain performance.
Harry (2000) claims that -Six Sigma represents a new holistic, multidimensional systems approach to quality that replaces the ‗form, fit and function' specification of the past‖ and the Financial Times wrote in October 1997 that -Six Sigma is a
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program aimed at the near elimination of defects from every product, process, and transaction‖. Tools and techniques used in various of these phases include process maps, quality function deployment, Pareto charts, scatter diagrams, affinity diagrams, brainstorming, the nominal group technique, as well as more substantial quantitative approaches such as correlation analysis, design of experiments, and regression analysis (Pyzdek, 2001 ). In applying these tools focus is fanatically trained on knowledge acquisition, particularly as relates to optimal fulfillment of the VOC -that is, on win-win solutions that benefit both the producer and consumer. The name Six Sigma refers to the capability of the process to deliver units within the set limits. The Greek letter σ or ‗sigma', corresponding to our ‗s', is a notation of variation in the sense of standard deviation. For a stable process the distance from the process mean to the nearest tolerance limit should, according to the Six Sigma approach, be at least six times the standard deviation σ of the process output. However, the process mean is also allowed to vary somewhat over time. If the process mean varies at most 1.5 σ from the target value, then on average at most 3.4 Defectives Per Million Opportunities (DPMO) will occur if the output is normally distributed; see Table 1 . A 6 σ-process corresponds in a sense to a value of 2.0 of the capability index Cp or 1.5 for Cpk when allowing for a 1.5 σ drift in process mean (see Table 1 ).
The TQM concept has been blamed for being vague -let us therefore briefly look at some definitions found in recent literature of Six Sigma. 
CONCLUSION
This paper explores the contribution of TQM and SIX SIGMA in the organizations. TQM has been used successfully in variety of organizations, including manufacturing and service organizations. Firms that want to implement TQM effectively must have patience. It is widely accepted that TQM takes a long time to implement as it requires major organizational changes in culture and employee mindset. To get the benefits from TQM, one must be patient. It improves performance in the long-haul. Finally, we believe that TQM has still a long way to go. Recent surveys show that about 30 percent of manufacturing plants in United States have widely embraced TQM (Tanincez, 1997). Investigations show that organizations that have implemented TQM successfully have better financial results than the average company'. Well -known investigations of this issue include Hendricks and Singhal (1997) and Eriksson and Hansson (2003) , who both, over two time periods, compare financial indicators of quality award recipients with comparable ‗ average companies ‗. Teambuilding is an essential element of Six Sigma. One of the most basic tents of Six Sigma is constant improvement. The Six Sigma Quality Control Program mandates training in all aspects of organizational processes. Any business processes that incorporate Six Sigma must be refined and this refining process requires training. One of the greatest advantages that the Six Sigma Quality Control Program offers organizations is the reported return on investment. Finally, Six Sigma can introduce an increased aptitude for change. The purpose of this paper has been to better understand what Six Sigma is as described by a rapidly developing body of literature. Six Sigma is generally described as a metric, a mindset, and methodology for strategic management and process improvement. And how the Six Sigma and TQM are helpful in an industry. Six Sigma provides an effective mechanism to focus on customer requirements, through improvement of process quality. The Six Sigma Approach is customer-driven. For a business or a manufacturing process, the Sigma Capability is a metric that indicates how well the process is being performed. The Six Sigma Approach is also data-driven. It focuses on reducing process variation, centering the process and on optimizing the process. TQM is an approach to improving the competitiveness, effectiveness and flexibility of an organization for the benefit of all stakeholders. It a way of planning, organizing and understanding each activity, and of removing all the wasted effort that is routinely spent in organizations.
